Homocysteine is toxic for dopaminergic neurons in primary mesencephalic culture.
Hyperhomocysteinemia associated with L-3,4-dihydroxyphenylalanine (L-dopa) treatment has been observed in patients with Parkinson's disease. We investigated the toxicity of homocysteine (Hcy) on E14-rat-primary mesencephalic culture. Exposure to 0-5 mM Hcy decreased number of tyrosine hydroxylase (TH)-positive dopaminergic neurons and microtubule associated protein 2 (MAP2)-positive neurons in a dose-dependent manner. TH-positive neurons had vulnerability to the insult of Hcy compared with the other MAP2-positive neurons. In dopaminergic neurons, 5 microM reserpine enhanced the Hcy toxicity, whereas 50 microM alpha-methyltyrosine attenuated the toxic effect, showing that the intracellular dopamine increased the cytotoxicity of Hcy. Hcy enhanced the toxicity of 1-methyl-4-phenylpyridinium (MPP+) for dopaminergic neurons. It was suggested that the Hcy toxicity was associated with the oxidative stress. Hcy is toxic for dopaminergic neurons, and hyperhomocysteinemia may modify the clinical course of Parkinson's disease.